Characterization of lentiviral vector production using microwell suspension cultures of HEK293T-derived producer cells.
ProSavin(®) is a lentiviral vector (LV)-based gene therapy for Parkinson's disease. ProSavin(®) is currently in a Phase I/II clinical trial using material that was generated by transient transfection of adherent human embryonic kidney (HEK)293T cells. For future large-scale productions of ProSavin(®), we have previously reported the development and characterization of two inducible producer cell lines, termed PS5.8 and PS46.2. PS46.2 has been successfully adapted to grow in suspension cultures. The present study describes the creation of a small-scale (<2 ml) microwell-based experimental platform for the parallel investigation of ProSavin(®) production using suspension-adapted PS46.2. This is combined with statistical design of experiments (DoE) techniques to enable rapid characterization of the process conditions that impact cell growth and LV production. The effects of postinduction period, microwell liquid fill volume, and concentration of inducer (doxycycline) on ProSavin(®) titer and the particle:infectivity (P:I) ratio was investigated using three rounds of DoE, in order to identify appropriate factor ranges and optimize production conditions. We identified an optimal "harvest window" between approximately 26-46 hr within which maximal titers of around 6×10(4) transducing units (TU)/ml were obtained (an approximately 30-fold improvement compared to starting microwell conditions), providing that the fill volume was maintained at or below 1 ml and the doxycycline concentration was at least 1.0 μg/ml. Insights from the microwell studies were subsequently used to rapidly establish operating conditions for ProSavin(®) production in a 0.5-L wave bioreactor culture. The information presented herein thus aids the design and evaluation of scalable production processes for LVs.